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(5 7) Abstract 

PROBLEM TO BE SOLVED: To obtain a fluorine grease which shows an excellent wear resistance, leak resistance, 
detergency, or the like, against the opponent material and satisfies the cost requirements. 

SOLUTION: The lubricating grease composition is prepared by adding at least one selected from an aliphatic dicarboxylic 
acid metal salt, a monoamide monocarboxylic acid metal salt and a monoester carboxylic acid metal salt as a thickener tc 
a perfluoropolyether base oil. 
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* NOTICES * 



is^^^f 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] To perfluoro polyether base oil, it is the lubricating grease constituent of an aliphatic series dicarboxylic acid 
metal salt, a monoamide monocarboxylic acid metal salt, or a monoester carboxylic-acid metal salt which comes to add a 
kind at least as a thickener. 

[Claim 2] The lubricating grease constituent according to claim 1 with which the perfluoro polyether which has the 
viscosity (40 degrees C) of about five to 1500 cSt was used. 

[Claim 3] Furthermore, the lubricating grease constituent according to claim 1 with which powder-like a silica or a 
fluororesin was added. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a lubricating grease constituent. Furthermore, it is related with the 
comparatively cheap lubricating grease constituent which has improved the abrasion resistance and leakage-proof nature 
to partner material, detergency, etc. in detail. 
[0002] 

[Description of the Prior Art] Conventional fluorine system grease consists of a small amount of additives, such as a rusr- 
proofer, by making a perfluoro polyether into base oil, using polytetrafluoroethylene and a tetrafluoroethylene copolymer as 
a thickener. Since this fluorine system grease is excellent in the endurance in an elevated temperature, oxidation stability, 
chemical resistance, etc., it is enabling use under very severe conditions. 

[0003] However, since base oil and a thickener were fluorine systems, concordance with the metal which is a charge of 
lubricant, resin, rubber, etc. was bad, and an oil film required for lubrication was not formed under conditions like the 
Takani pile, but this grease is [ both ] not only expensive, but might cause wear, generating of the noise by sliding, etc. 
Moreover, since these grease has the low oil and compatibility of a hydrocarbon system, it cannot be mixed with it, but 
depending on enclosure conditions, it might generate leakage and poor lubrication of grease from bearing or GIABOKKUSU. 
Therefore, when using fluorine system grease, the solvent etc. needed to remove carefully the rusr-proofer beforehand 
applied to bearing etc. 

[0004] Moreover, in order to wash the components or machines which used fluorine system grease since it excelled in 
solvent resistance, such as bearing, the c hi orofluo carbon system solvent of CFC-1 13, HCFC-141b, HCFC-225, and PFC- 
5060 grade needs to be used for fluorine system grease. However, it is said that these chlorofluocarbon system solvents 
have influence on destruction and the global warming of an ozone layer, and there are also what cannot already be used, 
and a thing to which use will be restricted from now on. 

[0005] In order to avoid such a problem, grease (JP,4-246498,A) using the vinylidene fiuoride-hexafluoro isobutylene 
copolymer as a thickener, fluorine system grease (7-102274 official report) using hexagonal-lattice boron nitride as a 
thickener, etc. are proposed. However, these grease is less than the hydrocarbon system grease of the very former which 
[ one ] of a price, compatibility with a hydrocarbon oil, and the detergency by the solvent. 

[0006] Furthermore, although it is enabled to propose using the fluorine-containing oil which has a molecule end functional 
group (1-272696 official report), to give high corrosion resistance to a surface of metal by this, and to expand the width of 
face of thickener selection greatly, abrasion resistance, detergency, etc. over a price and partner material cannot say also 
in this case that it is enough. Moreover, although it is cheaper than conventional fluorine system grease by adding a 
fluorine-containing oil in hydrocarbon system grease and what was moreover excellent also in respect of the abrasion 
resistance to partner material is proposed (7-268370 official report), it is unavoidable that the addition of a fluorine- 
containing oil is restricted and it is inferior to conventional fluorine system grease in respect of thermal resistance as that 
result from the point of compatibility in this case. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is excellent in the abrasion resistance and 
leakage-proof nature to partner material, detergency, etc., and is to offer the fluorine system grease which may be 
satisfied also in cost moreover. 

[0008] , 
[Means for Solving the Problem] The purpose of this this invention is attained by perfluoro polyether base oil as a 
thickener with the lubricating grease constituent of an aliphatic series dicarboxylic acid metal salt, a monoamide 
monocarboxylic acid metal salt, or a monoester carboxylic-acid metal salt which added a kind at least. 

[Embodiment of the Invention] As a perfluoro polyether used as base oil, what is expressed with general formula RfO 
(CF20) p(C2F40) q(C3F60) rRf is used, and the following is specifically used. In addition, Rf is perfluoro low-grade alkyl 
groups, such as a perfluoro methyl group and a perfluoro ethyl group. ^ n on in w 

(1) RfO(CF2CF20) m(CF20) nRf — here, it has joined together at random by m+n=3-200 and m:n-1 0-90:90-10, and this is 
obtained by fluorinating completely the precursor generated by the photooxidation polymerization of tetrafluoroethylene. 

(2) RfO [CF(CF3) CF20] m (CF20) nRf, it has joined together at random by m+n=3-200 and m:n-10:90, and this is 
obtained here by fluorinating completely the precursor generated by the photooxidation polymerization of a hexafluoro 
propene. — _ _ _ . 

(3) RfO[CF(CF3) CF20] KCF2CF20) m(CF20) nRf — here, it has joined together at random by l+m+n=3-200 . 
199:199-1, and :(l+m) n=1 0-90:90-10, and this is obtained by fluorinating completely the precursor generated by the 
photooxidation polymerization of tetrafluoroethylene and a hexafluoro propene. 

(4) RfO (CFXCF20) — the acid flora which has the end-CFXCOF radical which X is three CF or F atom, and this made 
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carry out the anionic polymerizj^^Df hexafluoropropylene oxide or the tetrafluoro ^■ftneoxide to the bottom of 
existence of a cesium fluoride c^P?st, and was obtained 2 X three to 50 CF here — ^Pid — it is obtained by processing 
a compound with fluorine gas. 

(5) F(CF2CF2CF20) 2 - 100CF2CF3 — this carries out the anionic polymerization of the 2, 2, 3, and 3-tetrafluoro oxetane 
to the bottom of existence of a cesium fluoride catalyst, and is obtained by processing obtained fluorine-containing 
polyether (CH2CF2CF20) n with fluorine gas at about 160-300 degrees C under UV irradiation. 
[0010] these perfluoro polyether base oil is independent — it is — even if it mixes, it can use, but when using as a 
lubricating oil, it is desirable for the viscosity (40 degrees C) to be about ten to 1000 cSt preferably about five to 1500 
cSt. The thing of about 5 or less cSts has much evaporation, and stops fulfilling the conditions of the evaporation (1.5% or 
less) specified with three sorts of grease for JIS anti-friction bearings which is the regulation of the grease for heatproofs. 
On the other hand, the pour point (JIS K-2283) becomes 10 degrees C or more, bearing does not need to rotate at the 
time of low-temperature starting, but it is necessary to heat the thing of about 1500 or more cSts to make it usable, and 
it comes to lack a use eligibility as common grease by the usual approach. 

[001 1] A kind is preferably added about one to 50% of the weight among a lubricating grease constituent by such perfluoro 
polyether base oil at about 3 - 35% of the weight of a rate as there are few aliphatic series dicarboxylic acid metal salts, 
monoamide monocarboxylic acid metal salts, or monoester carboxylic-acid metal salts as a thickener. The purpose of a 
request of this invention cannot be attained at an addition rate more than this or not more than this. 
[0012] As an aliphatic series dicarboxylic acid metal salt, the metal salt of the dicarboxylic acid of the saturation of 6-20 
or partial saturation is used for a carbon number. As a metal salt, it is independent, or a lithium, sodium, a potassium, 
calcium, barium, magnesium, copper, iron, cobalt zinc, two or more sorts of aluminum, etc. are mixed, and are used. 
[0013] As saturation dicarboxylic acid which forms this metal salt For example, oxalic acid, a malonic acid, a succinic acid, 
a methyl succinic acid, a glutaric acid, An adipic acid, a pimelic acid, a suberic acid, an azelaic acid, a sebacic acid, 
Nonamethylene dicarboxylic acid, deca methylene dicarboxylic acid, undecane dicarboxylic acid, Dodecane dicarboxylic 
acid, tridecane dicarboxylic acid, tetradecane dicarboxylic acid, Pentadecane dicarboxylic acid, hexadecane dicarboxylic 
acid! heptadecane dicarboxylic acid, OKUTA decane dicarboxylic acid etc. is mentioned. Preferably An adipic acid, a 
pimelic acid, A suberic acid, an azelaic acid, a sebacic acid, nonamethylene dicarboxylic acid, Deca methylene dicarboxylic 
acid, undecane dicarboxylic acid, dodecane dicarboxylic acid, tridecane dicarboxylic acid, tetradecane dicarboxylic acid, 
pentadecane dicarboxylic acid, hexadecane dicarboxylic acid, heptadecane dicarboxylic acid, OKUTA decane dicarboxylic 
acid, etc. are used. Moreover, as partial saturation dicarboxylic acid, alkenyl succinic acids, such as a maleic acid, a 
fumaric acid, 2-methylenesuccinic acid, 2-succinic acid, and 2-methylene glutaric acid, etc. are used, for example. The 
dicarboxylic acid of these saturation or partial saturation is independent, or two or more sorts are mixed and it is used. 
[0014] The dicarboxyl radical of the above-mentioned dicarboxylic acid is amidated and metal chlorinated, respectively, 
and, as for a monoamide monocarboxylic acid metal salt, the thing like the above-mentioned is used as a metal salt. 
[0015] As an amine amidated, for example Moreover, a butylamine, an amyl amine, passing — a KISHIRU amine — passing 
— a PUCHIRU amine, an octyi amine, and a nonyl amine — A DESHIRU amine, a lauryl amine. Millis Chill Amin, 
palmitylamine. Aliphatic series primary amine, such as a stearyl amine and a behenyl amine, a dipropyl amine, 
Diisopropylamine, dibutyl amine, diamylamine, a dilauryl amine, A monomethyl lauryl amine, a distearyl amine, a monomethyl 
stearyl amine, Aliphatic series secondary amine, such as a dimyristyl amine and a dipalmityl amine, Aliphatic series partial 
saturation amines, such as allylamine, a diaryl amine, an oleyl amine, and a dioleoyl amine, Cyclo propylamine, a cyclo 
butylamine, a cyclopentyl amine, Alicyclic amines, such as cyclohexylamine, an aniline, methylaniline, Ethylaniline, 
benzylamine, dibenzylamine, a diphenylamine, Aromatic amines, such as alpha-naphthylamine, etc. are mentioned and it 
passes preferably. A KISHIRU amine, It passes. A PUCHIRU amine, an octyl amine, a nonyl amine, a DESHIRU amine, a 
lauryl amine, Millis Chill Amin. palmitylamine, a stearyl amine, a behenyl amine, dibutyl amine, diamylamine, a monomethyl 
lauryl amine, a monomethyl stearyl amine, an oleyl amine, etc. are used. 

[0016] The dicarboxyl radical of said dicarboxylic acid is esterified and metal chlorinated, respectively, and, as for a 
monoester carboxylic-acid metal salt, the thing like the above-mentioned is used as a metal salt. 

[0017] moreover, as alcohol esterified For example, methyl alcohol, ethyl alcohol, propyl alcohol, Isopropyl alcohol, butyl 
alcohol, isobutyl alcohol, amyl alcohol — passing — KISHIRU alcohol — passing — PUCHIRU alcohol and octyl alcohol — 
Capryl lactam alcohol, nonyl alcohol, decyl alcohol, lauryl alcohol, Myristyl alcohol, palmityl alcohol, stearyl alcohol, Aliphatic 
series saturated alcohol, such as behenyl alcohol, allyl alcohol, Aliphatic series unsaturated alcohol, such as do chill 
alcohol, propargyl alcohol, and oleyl alcohol, Alicyclic alcohol, such as cyclopentanol and a cyclohexanol, benzyl alcohol, 
Heterocycle type alcohol, such as aromatic alcohol, such as cinnamyl alcohol, and furfuryl alcohol, etc. is mentioned, being 
desirable — KISHIRU alcohol — passing — PUCHIRU alcohol and octyl alcohol — Capryl lactam alcohol, nonyl alcohol, 
decyl alcohol, lauryl alcohol, myristyl alcohol, palmityl alcohol, stearyl alcohol, behenyl alcohol, etc. are used. 
[0018] About 3 - 35 % of the weight can be preferably added for powder-like a silica or a fluororesin about 50 or less % of 
the weight among a lubricating grease constituent, and the abrasion resistance to partner material can be made to improve 
much more by it further in the constituent which uses each above component as an indispensable component. 
[0019] the humid silica made to generate from the silica rock of natural appearance as a silica — the natural silica 
manufactured by drying, grinding and classifying a cake, a silicon, or its hydride is oxidized with oxides, such as oxygen or 
water or a water-soluble compound can be hydrolyzed or silicas currently generally used, such as a synthetic silica 
obtained by carrying out elevated-temperature hydrolysis of the silicon tetrachloride in an oxyhydrogen flame, can be used 
according to an application. Generally as for these silicas, about 50 micrometers or less of about 0.001-30-micrometer 
things are preferably used for the mean particle diameter. 

[0020] As a fluororesin, the polytetrafluoroethylene and tetrafluoroethylene-hexafluoro propene copolymer conventionally 
used as lubricant, perfluoro alkylene resin, etc. are used. Polytetrafluoroethylene manufactures the polytetrafluoroethylene 
which made number average molecular weight Mn about 1000 to about 1 million by approaches, such as an emulsion 
polymerization of tetrafluoroethylene, a suspension polymerization, and solution polymerization, and what was processed 
by approaches, such as a pyrolysis, electron-beam-irradiation decomposition, and physical grinding, in it is used. Moreover, 
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copolymerization reaction of te^^^oro ethylene and a hexafluoro propene and low-r^^^ilar-weight-ized processing as 
well as the case of po1ytetraflu»BRnylene are performed, and what made number av^?e molecular weight about 1000 to 
about 600000 is used. In addition, control of molecular weight can be performed even if it uses a chain transfer agent for 
copolymerization reaction time. Generally the fluororesin of the shape of acquired powder has preferably about 500 
micrometers or less of first [ an average of ] particle size of about 0.1-30 micrometers. 

[0021] In a constituent, the additive added by conventional lubricant, such as the thickener of further others, an 
antioxidant, a rusr-proofer, corrosion inhibitor, an extreme pressure agent an oily agent, and other solid lubricants, can be 
added if needed. 

[0022] As other thickeners, clay, graphite, a zinc oxide, a urea compound, polyethylene, polypropylene, a polyamide, soap, 
an organic pigment, etc. are mentioned, for example. 

[0023] As an anti-oxidant, the anti-oxidant of amine systems, such as the anti-oxidant of phenol systems, such as 2, 6-JI 
tertiary butyl-4-methyl phenol, and 4,4-methylenebis (the 3rd butylphenol of 2.6-JI), an alkyl diphenylamine (the carbon 
number of an alkyl group is the thing of 4-20), a triphenylamine. a phenyl-alpha-naphthylamine, phenothiazin, an alkylation 
phenyl-alpha-naphthylamine, FENI thiazin, and alkylation FENI thiazin, etc. is mentioned, for example. 
[0024] As a rusr-proofer, a fatty acid, fatty-acid soap, a fatty-acid amine, an alkyl sulfonate, oxidation paraffin, polyoxy 
alkyl ether, etc. are mentioned, for example, and benzotriazol, benzimidazole, thiadiazole, etc. are mentioned as corrosion 
inhibitor, for example. 

[0025] As an extreme pressure agent, sulfur system compound metal salts, such as chlorine-based compounds, such as 
sulfur system compounds, such as the Lynn system compounds, such as phosphoric ester, phosphite, and a phosphoric 
ester amine salt, sulfides, and disulfide, chlorinated paraffin, and chlorinated diphenyl, dialkyl phosphorodithioate zinc, and 
dialkyl dithiocarbamic acid molybdenum, etc. are mentioned, for example. 

[0026] As an oily agent, a fatty acid or its ester, higher alcohol, polyhydric alcohol or its ester, fatty amine, fatty acid 
monoglyceride, etc. are mentioned, for example. Moreover, as other solid lubricants, molybdenum disulfide, graphite, boron 
nitride, a nitriding silane, etc. are mentioned, for example. 

[0027] Preparation of a constituent carries out specified quantity addition of the thickener beforehand compounded by (a) 
perfluoro polyether base oil and other required additives. To the reaction vessel in which the approach or (b) heating 
stirring kneaded by 3 rolls or the high-pressure homogenizer is possible Add perfluoro polyether base oil and aliphatic 
series dicarboxylic acid, and the heating dissolution is carried out. After carrying out specified quantity addition of the 
metal hydroxide (and an amine or alcohol), making a metal chlorination reaction (and an amidation reaction or an 
esterification reaction) carry out there and cooling, it is carried out by the approach of kneading by 3 rolls or the high- 
pressure homogenizer etc. 
[0028] 

[Effect of the Invention] As a thickener for grease, although the metal soap, urea compound, silica, clay, graphite, 
polytetrafluoroethylene, and tetrafluoroethylene-hexafluoro propene copolymer etc. was known from the former, it was 
thought that the thickener which can be practically used for fluorine system grease among these was restricted to a 
polytetrafluoroethylene or tetrafluoroethylene-hexafluoro propene copolymer. 

[0029] However, this invention persons found out being mixed with perfluoro polyether base oil at a rate of arbitration 
here, without an aliphatic series dicarboxylic acid metal salt, a monoamide monocarboxylic acid metal salt, or a monoester 
monocarboxylic acid metal salt using the fluorine-containing oil and fluorochemical surfactant which have a molecule end 
functional group. 

[0030] Without spoiling substantially the thermal resistance which conventional fluorine system grease has, the lubricating 
grease constituent which makes it possible to use an aliphatic series dicarboxylic acid metal salt, a monoamide 
monocarboxylic acid metal salt, or a monoester monocarboxylic acid metal salt as a thickener of perfluoro polyether base 
oil, and uses each of these components as an indispensable component by this new knowledge has improved the abrasion 
resistance to partner material, leak-tightness, detergency, etc., and has given profitableness there also in cost. 
[0031] The lubricating grease constituent of this invention which has this description is applicable effective in the sliding 
sections, such as an elevated temperature, a high speed, anti-friction bearing used under severe conditions like the Takani 
pile, plain bearing, a gear, a bulb, a cock, oil seal, and electric contact. 
[0032] 

[Example] Next, this invention is explained about an example. 

[0033] Examples 1-18, the example 1 of a comparison - 6 [base oil] A:RfO[CF CF20]nRf, viscosity (40 degrees C) 100 
cStB RfO[CF(CF3) CF20] nRf, (CF3) Viscosity (40 degrees C) 400 cStC:Rf[CF(CF3) CF2] m(CF20) nRf, Viscosity (40 
degrees C) 85 cStD:Rf(CF2CF20) m(CF20) nRf, Viscosity (40 degrees C) 160 cStE:Rf mRf (CF2CF20), Viscosity 65cSt 
[thickener] A : (40 degrees C) Azelaic-acid dilithium B: Sebacic-acid disodium C: OKUTA decane dicarboxylic acid 
JIKARIUMUD: Dodecane dicarboxylic acid JIKARUSHIUMUE: adipic-acid calcium F: — azelaic-acid mono-stearyl amide 
sodium salt G:sebacic-acid mono-octyl amide potassium salt H — :nonamethylene dicarboxylic acid mono-hexyl ester 
lithium salt [additive] Aiemulsion-polymerization method polytetrafluoroethylene (molecular weight about 100,000-200,000 
— ) Particle-size [ first / an average of / of 0.2 micrometers ] B:so!ution-polymerization method tetrafluoroethylene- 
hexafluoro propene copolymer C (molecular weight about 50,000-150,000, first [ an average of] particle size of 0.2 
micrometers): Natural silica (mean particle diameter of about 12 micrometers) [0034] The lubricating grease constituent 
was prepared for the above-mentioned base oil, the thickener, and the additive by combination and the approach of the 
above (a), and the following various test methods estimated the engine performance of this constituent. 
A [abrasion resistance evaluation trial to partner material] shell walk testing machine is used, and it is test piece:SUJ2 
(1/2 inch) 20 grades, the number of rotations : 20 times/[ a second and ]. load:392.3N (40Kgf). Temperature : Perform an 
abrasion test under a room temperature and the conditions for [ time amount:] 60 minutes, and 3.0g of grease is enclosed 
with bearing 6204ZZ (with a metal seal) which applied measurement [bearing grease leakage test] composition hydrocarbon 
system slushing oil for the diameter of an abrasion after a trial. In the bottom of a room temperature Conditions 1: Engine 
speed The 2750kg conditions 2 of 0.1 7s-1 -radial roads: Engine speed The 2750kg conditions 3 of 2.87s-1 -radial roads: 
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Engine speed The 490kg conditf^fei of 50s-1 -radial roads: Engine speed Under the^^k>graph affair of 490kg of 
166.67s-1 -radial roads, bearin^_Pmnuation rotation is carried out for 2 hours, and SWmount of grease revealed after 
test termination is measured. The rate of grease leakage less than 1.0% O, Grease 3.0g is enclosed with evaluation 
[washing sex test (fats-and-oils part dissolution sex test)] bearing 6204ZZ (with no metal seal), using as x the case where 
** and 5.0% are surpassed for 1.0 - 5.0%. After carrying out the dipping of the bearing which enclosed grease into the 
petroleum ether and cleaning it ultrasonically for 10 minutes, ** and those without change are evaluated using as x that in 
which grease remains in part measuring the grease weight degreased from bearing and using as O that by which grease 
was degreased completely. [0035] Each above test result is shown in the next tables 1 and 2 with the combination of the 
base oil, thickener, and additive which were used. 

Table 1 Base oil A thickener An additive example (% of the weight) (% of the weight) (% of the weight) Example 1 A (80) A 
(20) - ** 2 A (70) B (30) - ** 3 A (90) C (10) - ** 4 A (95) D (5) - ** 5 B (80) A (20) - 6 B (65) B (35) -**7B (65) E 
(35) - ** 8 B (80) F (20) - ** 9 A (40) C (30) - B (30) ** 10 C (65) G (35) - ** 1 1 D (80) A (20) - ** 12 A (45) E (10) - D 
(45) ** 13E (85) B (15) - ** 14D (40) H (15) - E(45) ** 15 B (80) A (15) A (5) ** 16 B (75) B (20) A(5) ** 1 7B (70) E (25) 
B (5) ** 18 B (70) F (25) C (5) Example of a comparison 1A (70) - A (30) ** 2A(70)- B (30) **3A (90) - C(10) **4 B (70) 
- A (30) ** 5B (70) - B(30) ** 6 C (85) - A (15) Table 2 The diameter of an abrasion A leakage test Washing An example 
(mm) Conditions 1 Conditions 2 Condition 3 conditions 4 Trial Example 1 0.7 00 O O O ** 20.8 00 00 O ** 3 1.0 00 O O O 
** 4 0.9 O O O O O ** 5 0.9 O O O O O ** 6 1.0 O O O O O ** 7 1.0 00 00 O ** 8 0.9 O O O O O ** 9 0.8 O 00 00 ** 
10 0.9 00 00 O ** 11 1.0 O O 00 O ** 12 0.6 O 00 00 **13 1.0 O O O O O ** 14 0.9 00 O 00 **15 0.9 ** O ** xO ** 16 
1.0 O O ** x O ** 17 0.5 ** O O x O ** 18 0.6 O ** ** x O Example of a comparison 1 1.5 O x ** x x ** 22.4 x x ** x 
x** 3 2.1 x x x x x **4 1.8 O x ** x x ** 5 2.6 x** ** x x ** 62.0 x ** x xx 
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